A mongst the measures adopted for the relief of Sir J ohn F ranklin's expedition, H.M.S. 4 Plover,' commanded by Captain T. E. L. M oore, R.N., was despatched from England in 1848, and stationed until 1852 in Behring Strait, having on board supplies of provision for the ' Erebus ' and ' Terror,' in the event of their succeeding in effecting a passage, or for their crews in case they should be obliged to abandon the ships and should attempt a retreat by the western route. The ' Plover' was annually communicated with and pro visioned afresh by one of the vessels of the Pacific squadron. In 1852 Captain M oore was succeeded in the command of the 'Plover' by Captain R ochfort M aguire, R.N., and several other changes in the officers and seamen were made. It was also directed that the 'Plover' should take up a more advanced position than she had occupied in the pre ceding years. She was accordingly moved in September 1852 to a small harbour adjoin ing Point Barrow, the most northerly point of the American Continent between Behring Strait and Mackenzie River, in lat. 71° 21' N., long. 156° 15' W ., where she was made secure for the winter by the middle of October, and where she remained until the summer of 1854. A more uninviting and apparently uninteresting situation for a two years' residence cannot well be imagined. I t is thus described by Mr. T homas A. H ull, the second master, in a letter which I received from him at the end of the first year, dated August 1853:-" Point Barrow might well be called the W orld's End; the coast for more than 100 miles both east and west of it has not a rise above 40 feet, and the Spit of Point Barrow is but 15 feet above the sea in the highest part, and in most places it is not above 5. The islands to the eastward are still lower, some of them being over flowed by a rise of 3 feet occasioned by a gale in December." Point Barrow seems, however, to have been admirably chosen for the objects for which the ' Plover' was employed. I t would have been scarcely possible for boats or parties of men retreating along the coast from the eastward, to have passed without being seen; whilst by a judicious treatment of the native Esquimaux, a friendly communication was throughout maintained with them, and their good offices, in case they had been needed, secured along a considerable extent of coast. In this most dreary situation, in which the monotony of existence during the long period of a year and three quarters had but one relief,-that of an excursion to Port Clarence in Behring Strait, in the summer of 1853,
We find in this Table, as at Toronto and elsewhere, unmistakeable evidence of the existence of a law regulating the occurrence of the larger disturbances according to the hours of solar time. From 11 a.m. to 10 p .m. inclusive, the ratios are throughout less than unity; from 11 p .m. to 10 a.m. inclusive, above unity. There are two epochs of maximum and two of minimum disturbance in the twenty-four hours: the principal maximum is from 7 to 9 a .m., when the proportion reaches twice the average amount; the lesser maximum is from 11 p .m. to 1 a.m., when the proportion is about one and a half to one. The principal minimum is from 3 to 6 p .m., when the proportion is less than a quarter of the average; and there is a minor minimum at 3 and 4 a.m.
The accordance in systematic character of the variation at the different hours at Point Barrow with that of the corresponding variation at Toronto, may be seen by means of the following Table (II.) , in which the ratios at Point Barrow are exhibited in compa rison with those at the same hours of local time at Toronto. There is the same unmis takeable evidence at both stations that the amount of disturbance at the different hours OF THE MAGNETIC DECLINATION AT POINT BAKROW. 5 0 1 is regulated by a law which has reference to the hours of solar tim e: and there are similar double epochs of maxima and minima, although the order in which these occur, and the particular times of their occurrence, are not strictly the same; but the differences in these respects will be better discussed and more clearly appreciated when we pass from the consideration of the occurrence of the disturbances in the aggregate to that of their distribution into their easterly and westerly constituents.
T able II.
• Ratios of the aggregate Disturbances at the different hours at Toronto and at Point Barrow.
L ocal astronom ical
hours. In Table III . we have the aggregate values of the disturbances at Point Barrow sepa rated into their easterly and westerly constituents, with the ratios at each hour to the mean hourly easterly or westerly value, or to the sums of all the hours divided by 24. Mean hourly values... { w " ' t e ! f y = U 4 9 -4 = 1-00 = 1-00
Ratios
On inspecting the ratios in this Table, it is obvious that the easterly and westerly disturbances have distinct laws in respect to the times of their occurrence. When examining the disturbances in the aggregate in Table II . (in which the easterly and westerly values are combined), we had occasion to observe, as one of the most notable features, the existence of two epochs of maximum in the twenty-four hours, one in the morning at 7, 8, and 9 a.m., and one in the evening, or more properly in the night, at 11 p .m., midnight, and 1 a.m. ; the morning maximum being considerably the greater. W e now perceive by means of the separation which is shown in Table III ., that the morning maximum of the aggregate values j.s occasioned chiefly by the easterly disturb ances, and their evening or night maximum chiefly by the westerly disturbances. The easterly values have not even a secondary maximum at 11 p .m. to 1 a.m. ; nor have the westerly values a secondary maximum at 7, 8, and 9 a.m. Both the easterly and the westerly have their minimum nearly at the same hours, viz. from 3 to 6 p .m. ; and if allow ance be made for such small irregularities as we should be prepared to expect in the results of a series of only a few months' continuance, there would appear a strong probability that both easterly and westerly are single progressions, having their respective maxima OF THE MAGNETIC DECLINATION AT POINT BARROW.
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the easterly about 8 a .m. and the westerly about midnight. In the easterly values in particular the feature of a double progression, or of two maxima or two minima in the twenty-four hours, is almost wholly obliterated; whilst in the westerly, the distinctive character of the second maximum is softened, and the time of its occurrence removed to between 10 a.m. and noon. I t may be remarked generally of the easterly disturbances, that they have in all respects their characteristic features more strongly marked than is the case in the westerly disturbances; thus, 8 a.m. is distinctly the hour of the easterly maximum, the values at 8 a .m. exceeding considerably those at 7 or 9 a.m. ; and between 5 and 6 p .m. is as distinctly the time of minimum, whether we regard the particular values at those hours, or the low values from 3 p .m. to 8 p .m., between which hours 5J p .m. is intermediate. The range of the easterly variation, or the proportion which the values at the hours of maximum bear to those at the hours of minimum, is also much greater in the easterly than in the westerly disturbances, being nearly as twenty-five to one in the easterly, and not more than about seven to one in the westerly. In the less distinctly marked features of the westerly disturbances, it may be well imagined that a greater continuance of observation may be required to give equally assured conclusions; and that the second minimum, which appears in the westerly at 8 a .m., may be rather an accidental than a persistent feature, and might disappear in a series of longer duration. Admitting this possibility, the westerly variation would in such case approximate even more nearly than it does in Table III . to a single progression in the twenty-four hours, having its maximum about midnight and its minimum about 4 or 5 p .m. : and thus the double progression shown by the aggregate values in Table II . would be resolved, as in some other cases, into two single progressions (easterly and westerly), having different hours of maximum and minimum.
The distinction which has been thus shown to exist between the phenomena of the easterly and westerly disturbances at Point Barrow, is a fitting preparation for the com parison which the next Table presents with the analogous phenomena at Toronto. For reasons, which will subsequently appear, the easterly ratios at Point Barrow have been placed in Table IV . by the side of the westerly ratios at Toronto, and the westerly ratios at Point Barrow by the side of the easterly at Toronto.
It is obvious on the mere inspection of Table IV., that the principal analogy is not between the disturbances which deflect the needle in the direction at the two stations, but between those which deflect the needle in opposite directions; between the easterly disturbances at Point Barrow and the westerly at Toronto, and between the westerly disturbances at Point Barrow and the easterly at Toronto. Nor is this analogy manifested in slight and unimportant particulars, but on the contrary in the most marked characteristics of both classes of phenomena. Thus, when the average disturbance in the twenty-four hours is taken as the unit, the easterly disturbances at Point Barrow and westerly at Toronto are seen to have the same characteristic distribution, viz. the amount of disturbance at the several hours from noon to about midnight is below unity, and at the hours from a little after midnight to just before noon above unity; whilst on the other hand, the westerly disturbances at Point Barrow and easterly at Toronto accord with each other in presenting a very different distribution, viz. their amount exceeds the average at the four or five hours on either side of midnight, and is below unity at all the other hours of the day and night. The analogy thus manifested in the general distribution of the disturbances is equally strongly marked when particular points are regarded; as, for example, it has been shown, in the earlier part of this communication,
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5 0 5 • that the disturbances both at Point Barrow and at Toronto, when viewed in the , have at each station two very marked and decided maxima in the twenty-four hours, one about 8 a.m., and the other towards midnight; and that when the disturbances at Point Barrow are separated into their easterly and westerly constituents, the night maximum disappears in the easterly and the morning maximum in the westerly values, whilst the morning maximum of the aggregate values is found to consist almost wholly of deflections towards the east, and the night maximum almost wholly of deflections towards the west. Now we may perceive by Table IV., that when the separation is made into easterly and westerly values, and the ratios of each class at the several hours to the respective units are computed, the phenomena at Toronto present an almost precisely corresponding arrangement, but with this essential difference, that the morning maximum of the aggregate values is due at Point Barrow to the great preponderance of easterly values, and at Toronto to the great preponderance of westerly values; and that the evening maximum of the aggregate values is, conversely, due to the great preponderance of westerly values at Point Barrow and of easterly at Toronto.
The hours of least disturbance show also a much greater accordance when the easterly ratios at Point Barrow and westerly at Toronto are viewed together, than when any other comparison is made. The amount of disturbance diminishes as soon as the hour of noon is past, and continues comparatively small until much later in the evening than is the case in either the westerly disturbances at Point Barrow or the easterly at Toronto.
Whilst thus endeavouring to bring into view the several circumstances which seem to indicate a connexion subsisting between the disturbances of opposite character at Point Barrow and Toronto, it is well that we should also notice one or two points in which, on the contrary, the easterly disturbances appear to agree with the easterly, and the westerly with the westerly better than either with the opposite. Thus,-1st, the values of greatest comparative magnitude, viz. those in which the proportion exceeds three times the average value, are easterly deflections at both stations, occurring however several hours apart, viz. at 8 a.m. at Point Barrow, and at 9 p .m. at Toronto. I t is a consequence of this preponderance of easterly deflection at the two stations, (in the morning at the one station and in the evening at the other,) that the mean influence of the disturbances on the general direction of the needle is the same at both stations, viz. a small increase of east declination at Point Barrow, and a still smaller diminution of west declination at Toronto. 2nd, the highest values of the westerly disturbances at both stations show nearly an equal proportion to their respective units, viz. about 2-^ times the mean hourly disturbance-value. The times of occurrence are also in this case very different, viz. at Toronto in the forenoon and at Point Barrow about midnight. At both stations the highest hourly values of the westerly deflections bear about an equal proportion in respect of magnitude to the highest easterly values.
It would be obviously premature to attempt to connect the phenomena thus brought into view, and into comparison with each other, with such physical relations as might be imagined suitable to produce or to explain their accordances and differences. The points MDCCCLVII.
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on the earth's surface where the periodical laws of the occasional disturbances have hitherto been examined, are too few to furnish a basis for prudent generalization. The 'primary dependence of the disturbances upon the sun seems to be established by the universality with which, wherever they have been examined, their mean effects have exhibited a variation regulated by the hours of solar tim e; as well as by the evidence which has been uniformly furnished, wherever the investigation has been made, of their participation in the same solar period which appears to govern the increase and decrease in the frequency and amount of the solar spots. Perhaps the next most important ques tions which present themselves for solution concern the mode o f operation of the pri mary or exciting cause; whether, for instance, the phenomena which we observe are the results of the sun's influence, acting independently of the magnetism of the earth,-or of a reaction, in which the specialities of the latter will require to be taken into the account ; or whether, as may possibly be the case, the action of the primary cause is modified in different localities by physical considerations of other kinds, such as particular condi tions of the earth or of its atmosphere. I t may be possible that a further knowledge of the phenomena at a very few additional stations, supposing them to be judiciously distri buted, might be sufficient for the solution of these or similar questions; particularly if the observations were to include variations of the magnetic as well as of the magnetic direction. The instrumental means and the processes of observation are sufficiently simple. Instruments similar to those which have been so usefully, and so honourably to themselves, employed by Captain M aguire and his officers, have been sent with nearly all the expeditions which, in the last twelve years, have wintered within the Arctic circle; but the maintenance of a routine of hourly observation during several months of compulsory detention, in the absence of authoritative direction or professional encouragement, requires perhaps a greater amount of private zeal and devotion than can be expected, unless in such exceptional cases as the one which has supplied the materials for this communication. In one of these expeditions in particular (the only one that unhappily has not returned in safety), the well-known zeal of its commander Sir J ohn F ranklin in the cause of science, and the anxiety of his officers to cooperate with him in every useful and honourable work, gave reason for hopes of the highest promise. In the letters written by the commanders of the ' Erebus' and 'Terror after their arrival at Baffin's Bay, the full purpose of establishing their magnetic observatories on shore or on the ice, wherever the ships should be. detained during a winter, is promi nently dwelt upon. They were provided with instruments for the variation of the force as well as of the direction, prepared at Woolwich under the superintendence of my then assistant, Captain R iddell. That observations were made with these instruments at the first winter station, in 1845-1846, no reasonable doubt can be entertained; or that the observations were repeated at one at least of the subsequent occasions of similar detention in a new locality. * The records of these observations, too voluminous to have been brought away by parties setting forth with the prospect of having to make their way across the continent to the Hudson's Bay Stations, could scarcely fail to possess a high scientific value; especially those of the second year, when the situation of the ships was probably intermediate between the meridians of Toronto and Point Barrow. In the Royal Society at least the hope is still cherished that the recovery of these records, amongst the other journals and papers of the 'Erebus' and 'Terror,' may yet recompense the devotion and perseverance with which the research has been pursued. By the aid of the Royal Society, the distinguished officer who has recently quitted our shores for the Polar Sea in com mand of the Fox Yacht, has been supplied from the Kew Observatory with the necessary instruments for observations of both the magnetic direction and force, to be used at the station where the ship will remain whilst the sledge parties are absent. All that the most zealous and earnest purposes can accomplish may be confidently expected from Captain M 'Clintock and his associates in this honourable enterprise; but the number of persons who can be considered as competent to take part in scientific observations is unfortunately but barely sufficient for the conduct of the travelling parties for the primary object for which the enterprise was undertaken. Such opportunities of special scientific research are of rare occurrence; and it is greatly to be regretted that Mr. G ray, Mate in the Royal Navy, who having served under Captain M aguire in the ' Plover' had been well trained in magnetic observations, and was most desirous to have accompanied Captain M c Clintock, was unable to procure from the Admiralty leave of absence from his employment on the Coast Guard Service.
But, to return to the Point Barrow observations:-I t is well known that apparent anomalies have been found in the diurnal variation of the declination in the high magnetic latitudes of the northern hemisphere, when compared with the regular and consistent diurnal march of the phenomena in other parts of the hemisphere. I t is usually a principal feature in these anomalies, that the westerly extreme of the diurnal range, which most commonly elsewhere occurs between 1 and 2 p .m., is found to take place later in the after noon, and even in some cases nearly as late as midnight. A leading step towards the explanation of these apparent anomalies was made, when it was shown that the diurnal variation derived from a mean of all the observations must in all instances be regarded as the joint effect of two distinct variations superimposed upon each other, proceeding from different causes and having different laws, viz. the occasional disturbances, and the regular solar variation. Hence it was natural to imagine that in passing from the parts of the hemisphere where the regular solar variation predominated, by reason of its greater amount, to other parts where the disturbance-variation should predominate, differences, of the nature of the so-called anomalies, would present themselves in the results which should comprehend their joint effects. Still, however, in attempting, with the very limited knowledge that was then possessed of the differences that might be sup posed to take place in the disturbance-variation in different localities, to apply this mode of explanation to particular cases, doubts have been entertained of its sufficiency to meet the phenomena in all cases. The fact which has now been established by the compa rison of the disturbances at Point Barrow and Toronto, that the prevailing disturbancedeflection at certain hours of the day may be easterly at one station whilst it is westerly at another, augments the probability, that, whenever the effects of the two classes of phenomena are separated so that the approximate laws of each may be known, the apparent anomalies will disappear, and the solar variation will be found, after the disturbance-variation has been eliminated, to correspond in its times of easterly and westerly elongation with the order of the phenomena as generally observed in the same hemisphere: whilst on the other hand we may derive from the great dissimilarity in the laws of the disturbance-variation and those of the regular solar variation the salutary caution, that until the disturbance-variation at any particular station has become known by actual investigation, no certain inference can be drawn as to its direction or amount at different hours; or as to the modification of the turning-hours which its junction with the solar-diurnal variation may produce.
The subjoined Table ( V.) exhibits in parallel columns the diurnal variation at Point Barrow as derived,-1, in column A, from the whole of the observations including the disturbances; it is here the joint effect of both classes of phenomena; and 2, in column B, from the observations when the disturbed observations have been separated and omitted. On comparing these two columns, it is seen that the time of westerly extreme, which, when the whole of the observations are taken into account, falls as late as 1 1 p .m ., is restored in column B, which represents approximately the regular solar-diurnal variation, to the same hour at which it occurs at Toronto, viz. between 1 and 2 p .m . In column D of the same Table, the solar-diurnal variation at Toronto has been reproduced from the third volume of the 4 Toronto Observations' (Table LXV . Column 4, p. lxxxviii), for the purpose of facilitating its comparison with the corresponding values in column B. In pursuing this comparison, we find that the characteristics of this variation at the two stations are as nearly the same as can reasonably be expected, considering that it is only the larger disturbances that have been separated, and that some minor effects of the same class must still remain in the body of the observations after the removal of the disturbances of greatest magnitude. Thus we find at both stations that the north end of the magnet is at its easterly extreme about 7 or 8 a .m . ; that in returning from thence towards the west its motion is more rapid than at any other part of the twenty-four hours; and that it passes through its mean direction about 11 a .m ., and reaches its westerly extreme a little after 1 p .m . Its subsequent motion, towards the east, is comparatively slower at Point Barrow than at Toronto, and is checked at both stations by a small retrogression towards the west, which is greatly diminished both in continuance and amount by the omission of the larger disturbances, marking thereby the source to which it is most probably due. The most notable difference which we find in the comparison of columns B and D is, as already noticed, that the return towards the east during the hours of the afternoon and night takes place comparatively more slowly at Point Barrow than at Toronto. At the latter station the magnet passes through its mean direction between 7 and 8 p . m ., whereas at Point Barrow it does not do so until 1 or 2 a .m . N o w this is precisely what should take place on the supposition that a portion of the easterly OF THE MAGNETIC DECLINATION AT POINT BAEKOW.
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disturbance-variation at Toronto, and of the westerly disturbance-variation at Point Barrow at those hours remains (as is undoubtedly the case) in the body of the observations after the separation of the larger disturbances. The prevailing disturbances are easterly at Toronto and westerly at Point Barrow from 6 to 7 p .m . until 3 to 4 a .m . ; and the influence of that portion of them which is not separated must necessarily have the effect of augmenting the rapidity of the easterly motion at Toronto, and of retarding it at Point Barrow.
T a b l e V. Diurnal Variation of the Declination at Point Barrow, derived from the mean of seven teen months of hourly observation. Column A shows the results when the large disturbances are retained; Column B the results when the large disturbances are omitted; and Column C the differences, or the diurnal variation due to the large disturbances. Column D shows (for the purpose of comparison with B) the diur nal variation at Toronto omitting the large disturbances. It must be regarded as a strong confirmation of the propriety of considering the regular solar-diurnal variation and the disturbance-variation as distinct classes of pheno mena, requiring their respective laws to be separately investigated, when we see the correspondence between the principal features of the one variation (the regular solardiurnal), and the antagonism of those of the other (the disturbance-variation), exempli fied as they are at Point Barrow and Toronto; the epochs of extreme easterly and of 510 MA JOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS extreme westerly deflection being the same in the solar-diurnal variations, and nearly opposite to each other in the disturbance-variations. The primary cause of the pheno mena is doubtless the same in both variations; they manifest alike the influence of the solar hours, and are subject alike to the same alternate periods of increase and decrease as the solar spots; but the mode of action, or the processes by which the effects are pro duced in the two classes, can scarcely be otherwise than dissimilar. It seems probable that (omitting for the present the consideration of the magnitudes) the general charac ters of the solar-diurnal variation will be found to correspond,-i. e. the hours of the easterly and westerly extremes to be the same,-in all the extra-tropical parts of the same hemisphere; whilst in the case of the disturbance-variation it seems also probable that every diversity in the times of occurrence of the turning-hours may be found in different localities.
In the hypotheses which physicists have framed to account for the times at which the solar-diurnal variation changes its direction from west to east and from east to west, it has been sometimes supposed that the variable amount o f the declination in different localities is one of the determining circumstances. The observations at Toronto and Point Barrow do not favour this supposition: the declination at Point Barrow (taken to the nearest degree) is 41°East, and at Toronto 2° W est; there is consequently an angu lar difference in the magnetic direction at the two stations of about 43°, which is nearly equivalent to three hours of time in the sun's azimuth relatively to the direction of the needle, whilst the conclusion from the observations in regard to the turning-hours is, that they are the same at Toronto and Point Barrow, or at most have only such small differences as may reasonably be ascribed to the presence of the small portion of the disturbances which we are unable to eliminate.
W ith respect to the comparative magnitudes of the range of the solar-diurnal varia tion at Toronto and Point Barrow, and to the proportion which the difference in magni tude bears to the difference in the horizontal force of the earth at the two stations, we may obtain an approximate conclusion, by comparing the amounts of deflection at 1 p .m ., when the solar-diurnal variation at both stations has nearly reached its western extreme, and when the influence of the disturbances is nearly at a minimum. The deflections at 1 p .m . are 5'T at Toronto, and S''2 at Point Barrow. The absolute values of the horizontal force of the earth (which is the antagonistic force to all the minor variations, tending to retain the magnet in its mean position) are about 3*53 at Toronto and 1-79 at Point Barrow. In accordance with the inverse ratio of these values, we should have a deflection of 10', instead of 8'*2, at Point Barrow, as the corresponding deflection to 5'T at Toronto. The range observed at Point Barrow is therefore a little less than the range which might be computed from the amount of deflection at Toronto. But the data upon which the comparison is based, particularly the amount at Point Barrow, can only be regarded as approximate, and will by no means justify a more pre-cise conclusion, than that the observed ranges appear to be nearly in the inverse propor tion of the respective values of the horizontal force.
But when we turn our attention to a comparison of the magnitudes of the range of the disturbance-variation at the two stations, we cannot fail to be impressed with the excessive disproportion which we perceive between the decrease of the earth's horizontal force and the increase in the range of the disturbance-variation at Point Barrow, when compared with Toronto. At the latter station the whole range of the mean diurnal effect of the disturbances scarcely exceeds 2'*0, whilst at Point Barrow it is not less than nine or ten times that amount. The disproportion would have been still greater if the colli mator scale of the Point Barrow declinometer had permitted the disturbances of largest amount to have been registered at their full value. During the seventeen months of observation the magnet was forty times* deflected beyond the limits of the scale; in such cases the extreme cognisable division on the side of the deflection was the amount entered in the Table, although, of course, the actual deflection must have been greater. The collimator scale comprised 160 divisions, each of the value of 2'*287; and as the mean position corresponded nearly with the 80th scale-division, it follows that when a deflection exceeded about 180' (or 3°) on either side of the mean position, the excess, could it have been registered, must hate increased, 'pro , the sum of the disturbances. The disproportion would also have been considerably greater, if the amount adopted as the standard value of a large disturbance at Point Barrow, and employed in separating the observations belonging to that category, had been more nearly proportional to the inverse ratio of the horizontal force there and at Toronto. In such case, all the observa tions at Point Barrow, which differed more than about 10' from the normal at the same month and at the same hour, would have been classed amongst the large disturbances. But it was soon found that the disturbances at Toronto and Point Barrow bore no such analogy to each other. Even with 22'-86 (instead of 10') as the measure of a large dis turbance, the proportion of disturbed observations to the whole number was still much greater than at Toronto, where 5'-0 was taken as the measure of a large disturbance. It seems scarcely possible, therefore, to avoid the conclusion, that the average amount of deflection caused by the occasional disturbances at Point Barrow is very considerably greater, when compared with the same at Toronto, than can be explained by the differ ence of the horizontal force of the earth at the two stations.
A circumstance which strikingly accords with the excessive amount of the occasional disturbances at Point Barrow, is the great frequency with which appearances of the * Of the 40 instances in which the deflection exceeded the limits of the recording scale, 30 were deflec tions to the east and 10 to the west; 24 occurred between the hours of 5 a .m . and noon, of which 22 were to the east and 2 to the west; 22 of the easterly deflections occurred from 19h to 21h inclusive, and 6 of the westerly from 11 p .m . to 1 a .m . inclusive. Referring to Table Y., it will be seen that, if the instrumental means had permitted these deflections to have been registered at their full values, the principal effect must have been to have increased the ratios of easterly disturbance at Point Barrow at the three hours of 19, 20 and 21, which were previously the hours of its maximum; and in like manner to have increased the ratios ot westerly disturbance at 11, 12 and 13 hours, which were the hours of its maximum. aurora are registered, and which much exceeds, I believe, any previous record of the kind. I t was the custom of Captain M a g u i r e and his officers to make a distinguishing mark opposite to the entry of every hourly observation of the declinometer when aurora was visible; and in the Tables received at Woolwich, the observations so distinguished are written in red ink, and those when no aurora was visible, in black ink. In the months of December, January and February, in which months there was scarcely any daylight, and the sky was generally freest from clouds, we find, in the first year, the whole number of hourly observations in the three months to have been 1786; the number at which aurora was seen, 464; and the number at which it was either not present or obscured by clouds, 1322; and in the same three months of the second year, the numbers were respectively 1837, 615 and 1222. Thus, in the six months, there were 1079 hours when aurora was seen contemporaneously with the declinometer observation, and 2544 hours at which it was either not present or not visible; in other words, aurora was actually seen contemporaneously with little less than one-third the number of hourly observations in the six months. The hours when aurora was most common were from 7 p .m . to 7 a .m . ; and if we examine on how many days in the abovenamed six months the aurora was seen, and on how many days it was not seen, we find that it was seen between 7 p .m . and 7 a .m . on 131 days, and that it was not seen (during the whole twenty-four hours) on 22 days; or^ as it may be otherwise stated, during the months of December, January and February, in two successive years, the aurora was actually seen six days out of every seven.
When the 1079 observations of the aurora are distributed into the different hours of their occurrence, we find them to have been as follows:-
Showing the number of times that the Aurora is recorded to have been seen at the several observation-hours in the months of December, January, and February 1852-1853, and in the same months in the following year. of regularity in the decrease of the numbers on either side of the maximum is a very remarkable feature. The progression bears a very close resemblance and analogy to that of the westerly disturbances at Point Barrow, as seen in Table IV ., and appears to have little or nothing in common with the progression of the easterly disturbances at Point Barrow in the same Table. The presence of aurora is however by no means to be regarded as an indication of the contemporaneous existence of a disturbance of sufficient magnitude to be admitted into the category of the " disturbed " observations of this paper. In the six months referred to, in which the aurora was recorded at 1079 hours, only 272 of the contemporaneous observations were, in this sense, " disturbed," and 807 were not so; i. e. 272 out of 1079, or only about one-fourth of the observations made during the recorded presence of the aurora, differed as much as 22'*86 from the normal at the same hour and in the same month.
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Of the fact, that the aggregate amount of disturbance at Point Barrow, when compared with Toronto, greatly exceeds the calculation founded on the inverse proportion of the horizontal force at the two stations, there can be no reasonable doubt. To what is this disproportion owing] Is it, as some may suppose, that Point Barrow is situated nearer than Toronto to the locality where the greatest intensity of disturbance is manifested ] If it be so,-and this, be it remembered, is a question which admits of being ascertained by future investigations, similar to the present, at stations suitably chosen,-the question which will immediately present itself will be, by what peculiar physical or other conditions the locality of the greatest intensity of disturbance is distinguished. In the mean time, the widely dissimilar proportions of the disturbance-variation, and of the solar-diurnal variation, at Point Barrow and Toronto, supply additional evidence of the distinct laws by which the two classes of phenomena are governed, and of the necessity of their being separately studied *.
* The disturbances at Point Barrow do not appear to give support to a conjecture that has been recently expressed, that the " occasional disturbances may possibly include two distinct classes of changes, obeying separate laws, one of them being strictly periodic and constituting a part of the regular diurnal change, whilst the other is strictly abnormal and simultaneous at different stations." The regular diurnal change at Point Barrow has its greatest easterly elongation about 7 a .m ., which is nearly the hour of the greatest westerly disturbance-variation; and its greatest westerly elongation about 1 p . m ., at which time the disturb ances, both easterly and westerly, are nearly a minimum. The indications of the phenomena seem therefore to be as nearly opposed as can well be to the conjecture referred to. It is quite true that if the attempt be made to obtain the laws of the disturbances from observations from which the effects o f the regular variation have not been previously e l i m i n a t e d, the laws so obtained will include " two distinct classe changes, obeying separate laws, one of them constituting a part of the regular diurnal variation." But when suitable processes have been employed, by which the mean influence of the regular diurnal variation has been eliminated from the observations which are used in examining the periodic laws of the disturbances, and when the characteristic value of a large disturbance has been taken in proper proportion to the ordinary range of the diurnal variation, I have not found in any case an indication of an admixture in the disturb ance laws of an element corresponding in its turning-hours, &c. to the periodic laws of the regular solardiurnal variation.-Sept. 5, 1857.
1 4 MAJOR-GENERAL SABINE ON THE DECLINATION AT POINT BARROW.
The dip of the needle was observed usually twice in each week, sometimes with the 9 \-inch circle, and sometimes with the 6-inch. From October 1852 to June 1853 inclusive, 74 observations of the dip were made, and from October 1853 to June 1854 inclusive, 71. The abstract of the monthly results obtained by these observations is con tained in the following Of the 18 monthly determinations, 12 were observed with the 91-inch circle and 6 with the 6-inch. The mean of the 12 with the 9^-inch is 81° 35'*4 N., and the mean of the 6 with the 6-inch is 81° 36'*6 N. There are also Term Observations of the Declination at 5' intervals on twenty term days, i. e. from November 1852 to July 1854 inclusive, omitting August 1853. These are reserved at Woolwich, in the hope of finding that corresponding observations were made elsewhere. It is much to be feared that few, if any, corresponding observations will be found to have been made over the whole extent of the North American Con tinent.
The hourly observations at Point Barrow which have furnished the results discussed in this paper, are printed in the following pages. The observations recorded during the presence of aurora are distinguished by an asterisk prefixed. (a) Off Scale West.
HOURLY O BSERVATIO NS O F T H E MAGNETIC DECLINATION AT POINT BARROW,

1 8 MAJOE-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS P o in t Barrow, 1 8 3 ; L at. 71° 2 1 ' N . L o n g . 16° 1 f W . M a g n etic D eclin ation .
O ne Scale-division = 2 '-2 8 6 . In creasin g num bers d en o te increasing E asterly D eclin ation . Observations noted with a * were made when the Aurora was visible.
P oin t Barrow , 1 8 5 3 ; L at. 71° 21' N . L o n g . 156° 15' W . M agn etic D eclin ation .
O ne Scale-division = 2'*286. In creasin g num bers denote increasing E asterly D eclin ation . Observations noted with a # were made when the Aurora was visible.
83-
P oin t B arrow , 1 8 5 3 ; L at. 7 1° 21' N . L o n g . 1 5 6° 15' W . M a g n etic D eclin a tio n .
O ne Scale-d ivision = 2 ' -2 8 6 . In creasin g num bers d en o te in creasin g E asterly D eclin a tio n . 
2 2 MAJOR-GENERAL SABINE ON THE RESULTS OE HOURLY OBSERVATIONS
P oin t Barrow , 1853 ; L at. 7 1° 2 1 f N . L o n g . 15 6° 1 5 r W . M a g n etic D eclin a tio n .
One Scale-division -2 ' ' 28 6. Increasing numbers denote increasing Easterly Declination. OF THE MAGNETIC DECLINATION AT POINT BARROW. Observations noted with a * were made when the Aurora was visible. + Magnet vibrating.
(a) Unroofing Observatory.
